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日本におけるコムギ縞萎縮ウイルスの病原性の分化と判別条件
大　藤　泰　雄＊１）


















Studies on the Pathotypes of Japanese Isolates of Wheat Yellow Mosaic Virus and Their Distribution
in Japan：Yasuo OHTO ＊１）
Abstract：Wheat yellow mosaic is a soil-borne virus disease caused by Wheat yellow mosaic virus
that is transmitted by a soil inhabitant Polymyxa graminis. Outbreaks of this disease occurred in 1990’s
in some wheat production area. The breakdown of resistance also occurred and the disease has become
an obstacle to increased wheat production in Japan. The countermeasure to this disease restricted to
the changes in cultural practices by themselves  and  the use of resistant cultivars.  However,  the
imformation about the distribution of WYMV strains with different pathogenicity and the relationship
between  WYMV  strains  and  resistance of wheat cultivars to the virus had been unclear.  These
information are essential for the breeding program of resistant cultivars.
This  study was conducted to contribute to the development of resistant cultivars to control wheat
yellow mosaic disease. For this purpose, the existence of WYMV strains with different pathogenicity
to wheat cultivars was confirmed in two WYMV isolates（WYMV-T and WYMV-M）．Then, it was
demonstrated that the resistant reactions of some wheat cultivars to these WYMV isolates varied under
different temperature conditions, and high inoculation efficiency was constantly provided when wheat
plants were grown at ５°C  after  inoculated  with  WYMV.   Under  this temperature condition,  three
cultivars，‘Nanbukomugi’，‘Fukuhokomugi’and‘Hokkai 240’，were  selected  as  the differential
cultivars based on the reaction of these wheat cultivars against two Japanese virus isolates of WYMV
（WYMV-M and WYMV-T, respectively）．‘Nanbukomugi’is susceptible to both WYMV-M and WYMV-
T.‘Fukuhokomugi’is susceptible to WYMV-T and resistant to WYMV-M.‘Hokkai 240’is resistant
to  both  isolates.   WYMV  isolated  from  wheat-cultivated  fields in Japan,  and  the  virus-infested
experimental fields  for  wheat breeding programs were grouped into three pathotypes based on the
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infectivity on the differential cultivars :  type Ⅰ,  represented by  WYMV-T  and  mainly distributed
in west and central part of Japan, infects‘Fukuhokomugi’and‘Nanbukomugi’; type Ⅱ, represented
by WYMV-M and mainly distributed in northern part of Japan, infects‘Nanbukomugi’; and type Ⅲ,
distributed in a field of west part of Japan,  infects all three differential cultivars.   It was suggested
that because all wheat cultivars which had been cropped  in  south of Miyagi prefecture in the past
showed resistance to type Ⅱ ,type Ⅰ or Ⅲ are dominant in this area.
























































































































DAS-ELISA（Clerk and Adams 1977）によりおこ
なった。採取した葉は生重の 20 倍量の TPBS
（PBS（リン酸緩衝生理食塩水： NaCl 8.0g，KCl











グロブリン濃度　約 1.25 μ g/ml）を 0.2ml ずつ分













































































ある。「ナンブコムギ」40 鉢合計 200 個体に T 株
を接種した。同時に本ウイルス株の陽性対照区とし
て，「フクホコムギ」10 鉢 50 個体に接種した。接
種後，両品種を２つの集団に分けて，それぞれを，
５℃と 10 ℃の人工気象器（トミー精工製CU-350A）






調査し，接種 72 日後と 128 日後に各温度処理区ご


















５℃栽培区で 25 個体中 19 個体，10 ℃栽培区でも





10 ℃栽培区で接種 72 日後に採取した試料で，それ




５℃栽培区と 10 ℃栽培区では，それぞれ 50 個体中
32 個体と 50 個体中 7 個体であった。「ナンブコム





























やや低いか同等であった。５℃区と 10 ℃区で 72 日
後に ELISA に供試した各 19 個体について，発病






































































れる可能性を Dm 株と M 株で検討した結果から，
両WYMV株の間の病原性の違いは判然とせず，従
って，少なくとも Dm 株と M 株について，「畠田
小麦」を判別品種として病原性を区別する合理性は
















































































































のWYMVの検出は，1996 年～ 1997 年（1996 年９
月 28 日播種，1997 年４月８日調査），および 1997
年～ 1998 年（1997 年９月 27 日播種，1998 年４月
20 日調査）の２か年，地下部からのWYMV の検
出については，1998 年～ 1999 年（1998 年９月 28
日播種，1999 年４月 14 日調査）の１か年おこなっ
た。1996 年に播種した試験には 17 品種供試し，
1997 年に播種した試験には，前年の試験でWYMV


















































発病個体は 96 個体中 82 個体となった。この条件下
で WYMV が検出されなかった品種は，「農林 20
号」，「農林 30 号」，「農林 61 号」，「東北 101 号」，











たが発病は 113 個体中 48 個体に留まった。この条
件下でWYMVが検出されなかった品種は，「農林
20 号」，「農林 26 号」，「農林 43 号」，「農林 61 号」，





度が高かったのは，「農林 16 号」，「北見 19 号」，








WYMV が検出されなかった品種は「農林 20 号」，
「農林 43 号」，「農林 61 号」，「北海 240 号」，「関東
107 号」，「埼玉 27 号」，「江島神力」，「シラサギコ
ムギ」，「シロガネコムギ」，「早熟赤毛」，であった。
一方，病徴が明らかでWYMVが検出されたものは，












しては，「ナンブコムギ」，「農林 16 号」，「東北 83
号」，「北見 72 号」，「赤皮赤」，「ホクシン」，






























































570nm と約 275nm の二つのひも状粒子からなる典
型的なWYMV粒子が確認され，ELISAでWYMV
が検出された。判別品種に対する病原性は，北海道
伊達市で分離した Dm 株は M 株と同様に「北海
240 号」，「フクホコムギ」をおかさず「ナンブコム
ギ」をおかしⅡ型と類別された。一方，作物研究所































































































































T 株や K 株では見られない壊死斑を伴う激しい病
徴を生じさせて高率に検出され，これら２品種に対
する病原力が異なることが示された（表 10）。また，




























号」は Yt 株と K株にも感染した。しかし，「シラサ











表 10 品種「シラサギコムギ」「関東 107 号」の福岡県で採取されたWYMV株に対する反応
















































V 総 合 考 察
コムギ縞萎縮病は，土壌中の原生生物 Polymyxa
















































































されており（Kashiwazaki et al. 1989，小川ら 1995），
オオムギ縞萎縮病では，それぞれのウイルスの病原
型に対応した抵抗性品種の育成，抵抗性遺伝子の解





（Hatta et al. 1997）は，「フクホコムギ」と「ナン
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Studies on the Pathotypes of Japanese Isolates of Wheat Yellow 
Mosaic Virus and  Their Distribution in Japan
Yasuo OHTO
Summary
Wheat yellow mosaic is a soil-borne viral disease. This disease was first reported in Japan over 90 years
ago.  Though  the area of land used for domestic wheat production   has  increased  recently,  the  major
cultivars being planted are still susceptible to the disease.  For example, the cultivar“Norin 61,” which
was developed as a resistant cultivar over 50 years ago and is still one of the leading varieties in most western
prefectures,  has become susceptible.   Under such circumstances,  yellow mosaic disease of wheat is an
obstacle to increased wheat production in Japan. Resistant cultivars are the most effective countermeasure
to  wheat yellow mosaic disease.   It has been speculated that there are strains of  WYMV  with different
levels  of  pathogenicity.   However the difficulty in comparing the pathogenicities of WYMV isolates has
prevented breeders from investigating the problem. The  pathogen Wheat yellow mosaic virus（WYMV）
and the basic ecological aspects of the disease have been studied. However, the pathogenicities of different
virus strains, which is essential knowledge for the breeding of resistant cultivars, has not been determined.
Consequently, up until now, differences in the pathogenicities of viral strains have not been considered in
breeding programs.
In this study, I first present details about the inoculation tests to check the resistance of wheat cultivars to
WYMV. Secondly, I determined differences in the pathogenicity of JapaneseWYMV isolates based on their
ability to infect different cultivars selected from resistant gene resources. Finally, the pathogenicities of WYMV
isolates from the principal areas infested withWYMV in Japan were determined using differential cultivars.
１）Confirmation of the presence of pathotypes in WYMV
The difference in pathogenicity between two WYMV isolates（WYMV-T from Ibaraki prefecture and
WYMV-M  from Iwate prefecture） was confirmed by determining the resistant reaction of some wheat
cultivars employing mechanical inoculation under a controlled climate. WYMV-M did not infect cultivars
“Fukuhokomugi”and“Soujyukuakage,”whereas WYMV-T did infect these cultivars. This showed the
presence of WYMV strains with different pathogenicities.
２）The effects of temperature on the resistant reaction of wheat cultivars to WYMV
It has been reported that the resistant reaction of some wheat cultivars including“Nanbukomugi”in
the infested soil taken from same field was different between northern and southern Japan. The winter
climate,  especially in terms  of  temperature,  is very  different between the two areas.  The  effects  of
temperature on the resistant reaction of wheat cultivars were investigated by using two wheat cultivars
（“Nanbukomugi”and“Fukuhokomugi”）and two WYMV strains（WYMV-T, and -M). The reactions of
those two cultivars to the two  WYMV  isolates were compared at 5 ℃ and 10 ℃.“Fukuhokomugi”was
susceptible to WYMV-T both at 5 and 10 ℃, while“Nanbukomugi”was resistant to  WYMV-T  at 10 ℃
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but not at 5 ℃.“Fukuhokomugi”showed immunity both at 5 and 10 ℃ to WYMV-M, while“Nanbukomugi”
was susceptible both at 5 and 10 ℃. When a cultivar showed susceptibility to any of the WYMV isolates,
virus incidence and disease severity were higher at 5℃ than 10℃. These results suggest that temperature
affects the reaction of wheat cultivars to WYMV, and that the effect of temperature is different between
cultivars. It was also suggested that continuous low temperature（5℃）after mechanical inoculation could
promote  symptom  expression in susceptible cultivars.  Consequently, this temperature is recommended
when the resistance of wheat cultivars to WYMV is assessed.
３）The establishment of a differential cultivars system using resistant gene resources to
discriminate the pathogenicity of WYMV strains
Based on the resistant reaction to mechanically inoculatedWYMVisolates, the three cultivars“Fukuhokomugi,”
“Soujyukuakage,” and “Hokkai 240” were selected from 54 cultivars as differential cultivars that can
discriminate the pathogenicity of two WYMV isolates（WYMV-T and WYMV-M）．Cultivars“Fukuhokomugi”
and “Soujyukuakage” showed resistance to  WYMV-M,  but were susceptible to  WYMV-T.  Cultivar
“Hokkai 240”showed resistance to both isolates.
In the next part of the study, the pathogenicities of Japanese WYMV isolates from three principal test
fields for  WYMV  resistance were tested against differential cultivars.  A total of five isolates including
WYMV-T  and  -M  were divided into two types. Type Ⅰ（which included isolate WYMV-T）can infect
“Fukuhokomugi”and“Nanbukomgi”but“not Hokkai 240”．Type Ⅱ（which included isolate WYMV-M）
can infect“Nanbukomugi”but not infect“Fukuhokomugi”or“Hokkai240”．
４）Classification  of  Japanese  WYMV  isolates into three types based on the reaction of
the differential cultivars
A  total  of 22  WYMV  isolates were collected from Hokkaido to Kyushu.  Their pathogenicities were
classified into  types based on their pathogenicity to the differential cultivars.   All the isolates from the
northern prefectures（Iwate, Hokkaido, Aomori）were classified as Type Ⅱ.  All the isolates from south
of  Miyagi  prefecture  were  classified as Type Ⅰ except isolate  WYMV-Yt  from Fukuoka prefecture.
WYMV-Yt  was  collected from the resistant cultivar“Shiroganekomugi.” It was classified  as  Type Ⅲ
because it can infect“Hokkai 240.”This isolate can also severely infect“Kanto 107”and“Shirasagikomugi,”
which are supposed to be resistant gene resources for resistant cultivars for western Japan. 
５）The resistance of cultivars that had been cropped in the area where only WYMV Type
Ⅱ was isolated
It was reported in Barley yellow mosaic virus（BaYMV）that the dominant type of BaYMV in an area
and the resistance of cultivars cropped in the area were closely related.  In the case of WYMV,  cultivars
resistant to TypeⅡ（mainly“Norin 61”and“Fukuhokomugi”）were cropped in areas where only WYMV
Type Ⅰ was isolated.  However,  the resistance to  Type Ⅰ was not clear in cultivars which had been
cropped in the area where only Type Ⅱ was isolated. To clarify the relationship between the distribution
of  WYMV  types  and the resistance  of  cultivars cropped previously,  four cultivars（“Takunekomugi,”
“Horoshirikomugi,”“Chihokukomugi,”and“Taisetukomugi”）cropped in Hokkaido prefecture, and“Nanbukomugi”
cropped in Aomori and Iwate prefectures were tested for their resistance to WYMV Type Ⅰ（isolate WYMV-
T）in mechanical inoculation tests.  All cultivars tested were susceptible to Type Ⅰ in the mechanical
inoculation test.   From this result,  it is difficult  to  determine  why  WYMV Type Ⅰ was not collected
from Hokkaido, Aomori and Iwate prefectures.
